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® or-t^ulylphenole aubstlhited toy an alkoxy or benryloxy group or a beniylthfo group. 



® Novel compounds wWch are 2^l-t-butylphenol8 substituted In the 4 position by an alkOJiy or benzyloxy 
group or a benrylthio group, which alKoicy or bsnzyloicy group Is directly substttutod by a totrazole ring, end 
which benxyllhio group Is directly substituted by carboxy or tetrazolyl are useful as inhibitors of loukotilene 
biosynthesis and as antiallergic agents. Synthetic inlermedlBtes for preparing such compounds are also 
described. 
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DI*t-BUTYLPHENOtS SUBSTITUTED BY AN ALKOXY OR BENZYLOXY GROUP OR A BENZYtTHtO QROUP 



TECHNICAL RELD 

This invention relates to novel dt-tertiery butyl phenols wh(ch wihM antiallergic activity. Pharmaceutical 
5 compositions containing such compounds, pharmacological methods of using such compounds, and 
synthetic Intemiedlatfis for preparing such compounds are also described. 



BACKGROUND OF THE INVENnON 

to 

The leukDtrfenes are a novel group of biologically acthre mediators derived from arachidonlc add 
through the action of lipoxygenase enzyme systems. The leutotrtenes are potent smooth muscle contract* 
Ing agents, particularly on respiratory smooth muscle but also on other tissues. In addition, they promote 
mucous production, modulate vascular penneablHty changes and are potent inflammatory mediators In 
15 human skin. There are two groups of leukotrienes derived from thB common unstable precursor Leukotrtene 
Aa. The first of these are the peptido-llpld toukotrienes. the most Important being Leukotrienes C« and D^. 
These compounds collectively account for the biologically active material known as the slow reacting 
substance of anaphylaxis. 

The most Important compound In the second group of leukotrienes. namely dihydroxy fatty acids, is 
20 Leukotriene B4. This compound Is a potont chemotactic agent for neutrophils and eosinophils* and. In 
addition, may modulate a number of other functions of tiiese cells. It also effects other cell types such as 
lymphocytes, and, for example, may modulate the action of suppressor celts and natural killer cells. When 
injected |n vhro. In addition to promoting the accumulation of leukocytes, Leukotriene Bt Is also a potent 
hyperalgesic agent and can modulate vascular permeability changes through a neutrophil dependent 
as mechanism. Both groups of leukotrienes are formed following oxygenation of arachidonic acid through the 
action of a lipoxygenase enzyme. See. for example. D. M. Bailey et aL, Ann. Rpts. MbA. chem ., 17. 203 
(19B2). 



so RESPIRATORY CONDITIONS 



Asthma. 

35 The leukotrienes are potent spasmogens of human trachea, bronchus and lung parenchymal strips, and 
when administered to normal volunteers as aerosols, are 3.800 times more potent than histamine at 
inducing a 50% decrease in air ftow at 30% of vital capactty. They mediate Increases (n vascular 
permeablPty in animals and promote mucous production in human bronchial explants. In addition, 
Leukotriene B4 may also mediate mucous production, and could be an important mediator of neutrophil and 

40 eosinophil accumulation in asthmatic lungs. Lipoxygenase products ere also thought to be regulators of 
mm cen degranulation, and recent studies with human lung mast cells have suggested ttiat Upoxygenase 
inhil^tors. but not corticosteroids, may suppress antigen-induced mast ceU degranulation. In vitro stucfies 
have shown that antigen challenge of human lung results In the release of leukotrienes, and,lrraddltfon, 
pimfled human mast cells can produce substantia! amounts of leukotrienes. There Is, therefofo. good 

« evidence that the leukotrienes are Important mediators of human asthma. Lipoxygenase Inhibitors wouW. 
therefbre, be a new dass of drogs for the treatment of asttima. See, for example. B. Samuelsson. Science, 
220 568^ (1983). 



so Psoriasis. 



Psoriasis is a human skin disease whteh affects between two and six percent of the population. There is 

Sfft^'fliTJSrc^ SlJSfS'*??'' and related sWn conditions. The evidence tor leukotriene Involvement In 
these diseases is as foltows. One of the earilest events In the development of prepaplllary lesions Is tt>e 
recnjltment of leukocytes to the skin site. Injection of Leukotriene B« Into human skin msults In a 
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pronounced neutrophil accumulation. There are gross abnormafities In aracWdonlc add metabolism in 
human psoriatic sWn. In particular, highly elevated levels of free arachldonlc add can be measured, as well 
as large amounts of lipoxygenase products. Leukotriene %% has been detected psorfatic lesions, but not 
In unlnvolved skin, in btologicaQy significant amounts. 



ALLERGIC CONDITIONS 

Leukotrienes can be measured in nasal washings from patients with allergic rhinitis and are greatly 
10 elevated following antigen challenge. Leufcotrienes may mediate this disease through ttieir abinty to regulate 
mast ceil degranuletion, by modulating mucous production and mucociliary clearance and t>y mediating the 
accumulation of Inflammatory leukocytes. 

Leukotrienes can atso mediate other diseases. These include atopic dermatitis, gouty arthritis. gaU 
bladder spasm and ulcerative cotttis. In addition, they may have a role in cardiovascular disease because 
f6 Leukotrienes Ci and Oi act as coronary and cerebral arterial vasoconstrictors, and these compounds may 
also have negative Inotropic effects on the myocardium, in addition, the leukotrienes are Important 
mediators of Inflammatory disease through their ability to modulate leukocyte and lymphocyte function. 

Japanese published application 50-39262 (pubQshed Septemt)er 5. 1985) to Toshit>a disdoses dh 
tertiary-butylphenol derivatives containing a substituted benzylelher or benzylthloether moiety. These 
so compounds are ^d to exhibit antlarterioscliBrosis and anb'lipaemla activtty. 

EP 0132367 to EH Ully and Company (published January 30. 1885). EP 0181568 to USV Pharmaceutic 
car Corporation (published May 21. 1986). and QB 2143817A to Ully Industries Limited (published Febmary 
20. 1985) ail disclose antiallergic compounds containing an ether or thioether linkage. 

No compounds wherein a 2.e-dH*butylphenoi Is substituted in the 4-posltion by an alkoxy group 
25 wherein such alkoxy group Is substituted by a tetrazole group are known. No compounds wherein a 2.6-dl-t- 
butytphenol Is substituted in the 4-pcsltion by a benzytoxy group wherein a tetrazole ring is bonded directly 
to the benzyl ring are krwwn. No compounds wherein a 2.6-dl-bbuty)phenol is substituted in the 4-posltlon 
by a benzylthlo group wherein tetrazolyl or carboxy is tMnded directly to the t>enzy1 ring are kr>own. 



15 



40 



45 



SO 



65 



DETAILED DESCRIPTION OF THE INVENTION 

The present Invention relates to compounds of Formula I behiw: 



(CH,),C 
BO. 
(CH, ),C' 

wherein A Is an oxyoan or sulfur atom; B Is a straight chain alkylene group of 3 to 8 carbon atoms 



)^~A-B-0 I 



or 



wherein R is hydrogen, halogen, lower alkyt or tower alkoxy: and D Is camoxy or tetrazolyl; with the proviso 
that when A is sulhir. B is 
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6 



with me further proviso met when A Is oxygen. 0 Is tetrazotyt; and derivatives of compounds wherein 0 Is 
10 carboxy selected from the group consisting of tower alkyi esters, (Iower)all(ylamlno(lower)alky( esters, 
pharmaceutlcally acceptable lower(alky1)emlno(lower)Btkyl ester addition salts and pharmaceutlcaUy accept- 
able carboxylste salts, and derivatives of compounds wherein 0 is tetrazolyl selected from pharmaceutlcally 
acceptable alkafl metat and alkaline earth salts of the tetrazolyl motety. This Invention also relates to 
pharmacolootcal methods fev using such compounds and pharmaceutical tormulatksns comprising such 
compounds. 

This Invention further relates to novel synthetic Intermediates for preparing certain of the compounds of 
f=ormula 1. which intennediates are of Formula IV betow: 




(CH, ),C 



virharein A ts an oxygen or sulfur atom: and B Is a straight chain alkylene group of 3 to 8 carbon atoms or 

70 




99 

wher^ R is hydrogen, halogen, bwer alkyi or lower alkoxy; with the proviso that when A Is sulfur. B Is 



40 




As used In the instant specification and claims, the term tower" In connection with alkyI and atkoxy 
^ denotes atkyl and alkoxy groups containing 1 to about 4 carbon atoms in straight or branched-chain 
configuratton. 

tn the compounds of Formula I, wherein 0 Is tetrazolyl. two tautomeric forms of tetrazolyt exist as is 
known to those skllted In the art Both tautomers are within the scope of this Invention. 

It is wen known to the art that pharmaceutlcally acceptable salts such as alkafl metal, alkaline earth, 
aluminum and other metal and amine salts of phannaceutically active adds are the equivalents of the acids 
in terms of activity, and In .some cases may even offer advantages In absorption, fbrmutatfon and the like. 
Phamiaceutlcally-acceptable carboxytate salts of the compounds of the invention which contain carboxyl as 
D are prepared In an Inert atmosphere by reaction of the acid with a base and subsequent evaporation to 
dryness, preferably under mild conditions. The base may be organic. e.g., sodium methoxide or an amine, 
^ or Inorgante. e.g^ sodium hydroxide. Altemativeiy, the cation of a carboxylate salt e.g., sodium, may be 
displaced by a second cation such as calcium or magnesium when the salt of the second cation Is more 
insoluble In a selected sohmt 

Other useful derivatives of the compounds at the invention which contain caitioxyl as O tnctude alkyl 
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esters. alkylaminoalkyW esters, and salts of the latter. In the ester derivatives, the hydrogen portion of the 
carboxyllc acid group Is replaced with an alky! or suMttuted alkyt, preferat)ly In alkylamlnoaikyf group. 

Esters of the compounds of the Invention may be ok}talned as Intermediates during the preparation of 
the addle compound. In some cases, the esters may be prepared directly using standard syntftette 
s methods. These esters may exhibit antiallergic activity, but they are primarily of Interest as synthetic 
Intermediates, although In some Instances hydrotyzabte or saK-formIng esters may be of interest as 
therapeutic agents. Preferred esters are alkyi esters and altcylaminoalkyi esters having one to four carbon 
atoms in the alkyI group. 

Ester derivatives may be obtained by aikylation of an alkali metal salt of the compound In dlmethylfor- 
ro mamide with an alkyl iodide or dialkylamlnoalkylchloride, or by starting with esters instead of acUs In 
Reaction Scheme II, Step (1) below. 

Pharmaceutlcany acceptable alkali metal and alkaline earth salts may also be prepared of compounds 
of Formula I wherein 0 Is tetrazolyl by methods known to those skilled In the art 

The preferred compound of Formula I Is 5-(9-<3.S^k-butyM-hydroxypheno)cy)he)cylltetrarole. 
f6 The compounds of the Invention of Formula I wherein D » tstrazotyt may be prepared according to the 
method of Reaction Scheme 1 beksw wherein K Is halogen ar>d A and B are as defined above: 



Reacblon Scheme X 

20 



2S 



30 



35 




V 



46 In step (t) of Reaction Scheme I. known 2,e-dM-butyl-l,4.hydroquinone (Formula II wherein A Is 
oxygen) Is first converted to a salt by reacting It with a metal hydride such as sodium hydride or potassium 
hydride In the presence of a polar solvent such as N,N-dimethylfonmamlde and then mixed with a solution 
containing 1.1 to 1.4 equivalents of a haloalkyi nitrile or a hatobenzyl nitrite of Formula HI in a polar soh«nt 
such as N,N-dimethylfbnnamlde. The reaction mixture is heated at 120* C. for 12 to 48 houre; alternatively. 

50 the reaction may be run without heating. Hak>Btkyl nitrites of Fbnnula III are known compounde or may be 
prepared by known methods and Include 7-bromoheptanenltrile. and the fike. Cyanobenzymafldes of 
Formula HI are also known compounds or may be prepared using known methods and Include p* 
cyanobenzyl bromide. Alternatively, known 2,6-dl-t-butyM-fnercaptophenol (Fbnnula II wherein A ie sulfur) 
Is combined with one equivalent of a halobenzyl nitrile of Formula III and one equivalent of a base such as 

55 sodium hydroxWe In the presence of a polar solvent such as ethanol or N,N-dlmethytformamlde. The 
solution is then heated at reflux untfl thin layer chromatography shows that the reaction is complete. The 
intermedlales of Formula IV are novel compounds which are readily Isolated and may be purified, for 
example, by chromatography and/or recrystalDzatioa 

5 
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tn stsp (2), tha (ntormed^ of Formula (V Is comblndd wtth 3.0 to 6.0 equfvatonts of sodium azide. 3.0 
to 8.0 equivalents of ammonium chloride, and 1.0 equivalent of llttilum chloride In the presence of a polar 
solvent such as N,N-dimethy[formamlde. The reaction mixture Is heated In a stoppered flask at 100-120* C. 
for 12 to 140 hours. AKematlveiy, the Intermediate of Formula IV Is combined with about 1.5 equivalents of 

5 trtethylammonlum chloride and about 3 equivalents of sodium azide In the presence of 1-methy1pyr- 
rofidlnone. The reaction mbcture Is heated under a nitrogen atmosphere at about 150* C for 16 to 72 hours. 
The products of Formula V which Is a subgenus of Formula I are readily isolated and may be purified, for 
example, by chromatography and^ recrystalllzatton. 

The compounds of the Invention of Formula I wherein 0 Is cart>oxy may be prepared according to the 

ro method of Reaction Scheme 11 below wherein X is halogen and R is as defined above: 

Reaction Scheme IX 
" COOH (CHj),C COOK 




VX VII VIII 



In Reaction Scheme II. known 2.8-dUt-butyl*4H7tercaptophenol (VT) Is combined with one equWalent of 
an alpha-haJo-totulc add of Formula VII and two equivalents of a base such as potassium hydroxide in the 
presence of a polar solvent such as aqueous ethanol. Compounds of Formula vn are icnown compounds or 
may be prepared using known methods and Include alpha-bromo-p-toluic acid. The reaction Is heated at 
reflux until it Is complete. The product of Formula VIII which is a subgenus of Formula I may ba readily 
isolated and purified. 

The activity of compounds of Formula I may t>e demonstrated readily by In vtvo testing. The in vivo test 
used may be any of those known to those skilled in ttte art. Preferably, bronchoconstriction InlenStized 

^ guinea pigs is measured upon antigen challenge. Active compounds are those which demonstrate an 
rntraperitoneal EDi« of 100 mg per kg or less, and preferably an EOio of 50 mg per kg or less. Most 
preferred compounds are active at 25 mg per kg. This test Is described In broad terms by Plechuta, et al., 
Immunology. 3a, 385 (1979) and more spedflcally by Hammerbeck and Swingle. Int Archs. Allergy AppL 
Immun.. 74. 84-90 (1984). It Is used In a modified fonn as follows: Male Hartley guinea pigs (250-600g) 

^ ware pretreated with an antihistamine, e.g„ chlorpheniramine, then dosed Intraperitoneaily with a compound 
of the invention at a * * level of about 1 to 40 mg/kg 15 minutes prior to challenge or orally at the same doee 
30 minutes prior to challenge. The animals are placed under an inverted dessicator jar (18 x 14 cm) with a 
constant flow of air comirtg into the chamber from a compressed-air source to prevent hypoxia and were 
aerosol challenged with either water or ovalbumin at a concentration of 10 mg per ml. Air flow leaving the 

<s chamber and fkictuations due to respiration were monitored through a separate outiet with a Reisch No. 
0000 pneumotachograph (available from Beckman Instruments. Inc.. Schiller Paric, 111.) coupled to a 
Beckman Type R dynograph (available from Beckman Instruments, Inc.). Aerosolization through a third 
outlet is made via a No. 4 DeVitbiss nebulizer (available from The DoWblss Company, Somerset PA) for 90 
seconds at 150 mm Hg. The characteristic respiratory patterns observed are summations of two air 

^ exchange processes oocuning simultaneously In the chamber. One exchange process Is due to inspiration 
and expiration of air Into and out of the animal, while the other exchange process is due to the air flow Into 
and out of the chamber due to respiratory movements. The tracing obtained Is the mechanical representa- 
tion of the summation of those flows. Superimposed on the tracings is a characteristic splWng fnotchlngl, 
whfch appears to ba an exaggerated expiratory movement the frequency of which correlates with the 

» severity of ttie bronchoconstrictive reaction. The frequency of notching for 15-minute periods beginning 4 
minutes after the beginning of the aerosol challenge Is used for comparing various treatments. Effects are 

The compounds may also be tested In more specific tests for the inhibition of leukotrfene synthesis. 

6 



NOU 03 '99 16:46 



800 421 5585 PfiGE.07 



EP0 317 165 A1 



Acttva compoundfl are those whtch txhibtt an ICso of lOO mlcromolar or less, and proferably less than 25 
micromolar. Most preferred compounds exMbit an ICso ot 10 mlcromolar or less. The compounds are tested 
In efther Intact celts or In cefl sonicate. The intact ceD assay la similar to that descrfbed by Vertmgen et al.. 
FEBS Letter 168, 23-28 (1984). Human Isulcocytes are prepared using standaid procedures. The cells are 

5 Incubated In pH 7.4 Trts buffer containing 1 mifllmolar calcium chloride. After vehtde or drug Incubation, the 
ceils are actWatod with the calcium ionophore A 23187 (4 micrograms per ml). After 10 minutes at room 
temperature, the ceils are centrtfuged and the supematants are stored for assay of LTC* content by 
radioimmunoassay. The celt sonicate assay utitlzes the ceR free ^kotriene biosynthesis system of M. 
Stainhoff et al.. Blochim. Blophy. Acta.. 68, 28 (1980), which consists of homogenized rat basophil leukemia 

to celts. Leukotrtene synthesis Is tnltiatedliy the addhlon of arechidonate. Solutions are centrifuged and 
supematarrts assayed using a radioimmunoassay developed as described by Aerlnghaus et al.. FEBS Letter 
148, 111*114. Drugs are dissolved in ethartot or dimethyl sulfoxide and prelr>cubaied for five minutes. 
Phenktone Is used as a poslthm control. 

The oral activity of the compounds of Examples 4 and 22 was demonstrated using the Konzett-Rossler 

fs in vivo teat method. The activity was determined according to the procedure which follows. The Konzett* 
?fos3ter technique (ft. Konzett and R. Rossler, Naunyn-Schmtedbergs Arch. Pharmakol., 105, 71-74 (1840), 
was used to assess the effect of compounds on antigen challenge of maie Hartley strain*guinea pigs (350* 
500g). Fourteen days after sensitization with ovalbumin (90 mg/kg IntFaperttonealty) guinea pfgs were 
anesthetized with pentobarbital (70 mg/kg IntraperKonealty) and spontaneous respiration was eliminated with 

20 sucdnytehofine (2 mg/kg Intraperttoneally). The trachea was cannulated and respiration was maintained 
under positive pressure with a miniature ventiiatcr (5 ml/breath. 87 breaths/minute. 10 cm water). Bron- 
choconstrlctor responses were represented as Increased excursions of the tracing on a physiological 
recorder of air overflow to the lungs measured by a pneumotachograph in series with a differential pressure 
transducer. The guinea pigs were pretreated with an antihistamine, for example, chtorphenrrarrHne, and then 

» dosed orally at a level of about 5 to 40 mg/kg wfth a solution of a compound In 0.1 N NaOH. The animals 
were challenged with ovalbumin (300 mtcro^g Intraveneously) thirty minutes later. 

The pharmaceutical compositions of the present Invention will corrtain suffldent compound of Formula I 
In a dosage form suitable for inhibiting the mammalian biosynthesis of leukotrienes, or for the treatment 
desired. The effective concentration of the Formula I compound in the composition will vary as required by 

90 the mode of administration, dosage fonn and pharmBcok)glcal effect and level desired. 

For treating pulmonary conditions such as asthma, the mode of administration may be oral, parenteral, 
by Inhalation, by suppository and the like. Suitable oral dosage forms are tablets, elixirs, emulsions, 
solutions, capsules. Including delayed or sustained release dosage fonms. Dosage forms for administration 
by inhalation include aerosols and sprays and may be administered in metered dose. 

96 For treating anergies or allergic reactions, the compound of Fonnula I may be administered by any 
corwontlonai mode, e.g., orally, parenterally, topically, subcutaneousty, by Inhalatton and the like. The oral 
and parenteral dosage forms are as described for pulmonary treatment. The topical application dosage 
forms include ointments, sprays, controlled release patches, powders, solutions and the like. 

For treating infiammatton, the mode of administration may be oral, parenteral, by suppository and the 

40 like. The various dosage forms are as described above. 

For treating skin diseases such as psoriasis, atopic dermatitis and the like, oral, topical or parenteral 
administration is useful For topical application to the diseased area, sahres. patches, controlled release 
patches, emulstons. eta are convenient dosage forma. 

For treating cardiovascular conditions, any suitable mode of administration, such as oral or In- 

46 traperitoneai, may k>e used. 

In addition to the common dosage forms listed above, the compounds of Formula I may also be 
administered for various utflltiea and indications or for inhibltng leukotrlene synthesis by controlled release 
means and/or delivery devices. 

In preparing suitable dosage forms, conventional compounding procedures and Ingredients, e.g.. 

so diluents, carriers, etc may be used. Examples of suitable sofid carriers are lactose, terra alba, sucrose, talc, 
gelatin, agar, pectin, acacia, magnesium stearate, stearic add and the like. Examples of suitable liquid 
caniers are syrup, peanut oil, onve oil, PEG^, water and the Hke. Similariy, the carrier or diluent can 
Include any dme delay material weH known to the art such aa glyceryl monostearato or glyceryl dstearate, 
these being useful alone or, for example, in combination wHh wax. 

«6 The fbUowing examples are provided to iliustrate the invention, but are not Intended to Rmlt the 
Invention. 
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EXAMPLE 1 



s Preparation of a^S'DR-Butyt'HC^^yanoP^^o^y^i^Q^o^ylP^g"^ 

Under a nitrogen atmosphere, a solution of ll^g (O.0S mole) of 3.MI-t-butyl*1.4-hydroquinone tn 30 ml 
of N.N-dlmethytformamtde was added dropwlse to a suspension of 2.4g (0.08 mote) 60% sodium hydride In 
25 ml of N.N-dlmathyirormamide. and a solution of 11.8g (0.06 mole) of p^yanot^enzyl bromide In 20 ml of 

TO N,N-dtmethylformam}de was then added dropwise. The resulting mixture was heated at 120* C. for 48 
hours. The reaction mixture was poured Into water to give the crude product as a brown solid. This material 
was purified by silica gel chromatography eluting with 4% ethyl acetate In hexane followed by trituration of 
the isolated material with haxana and recrystinization from ethanol. to gWe 62o of white 2.6Kif-t-butyl-4-[(4- 
cyanophenyl)-methoxy]phenol m.p. 166-169 * 0. Analysis: Calculated for CaaHajNOi : %C, 78.3: %H, ai; 

15 %N.4.0:Found:%C,78.7;%H. 8.1;%N. 4.0. 



DCAMPtE2 

20 

Preparation of 5-[4^,S'DM-Butyl'4-Hydroxyphenoxymethyl)ph8nyl]tetra2ofe 

A mbcture of 1.88g (5 mmole) of 2,6-di-t-butyM-{(4-cyanophenyl)methoxy]phenol (from Example 1) 
» 0.97g (15 mmole) of sodium azlde, 0.30g (15 mmoie) of ammonium chloride. 0.21 g (5 mmole) of IHhlum 
chloride and 25 ml of N,N-dimethylformamide was heated In a stoppered flask at 100* C. for 16 hours. The 
reaction mbdura was poured Into a mixture of Ice and water, and was then extracted with chtoroionm. The 
chloroform extract was washed with water, dried and evaporated to give the crude product as an oil. The oil 
was triturated with water to give a solid. The solid was purified by silica gel chromatography eluting with a 
30 mixture of methanoUchloroform/acetIc acid in a ratio of S/B4.S^.S followed by two recrystalQzaHons from a 
mixture of methanol, chloroform and hexane to give 0.22g of white S-[4-(3.5-dI-t-butyl-4-hydroxyphenox- 
ymethyl)phenyi)tetrazole. m.p. 235-237*0. Analysis: Catculeted for OisHnNiOa: %C. 69.4; %H. 7.4; %N, 
14.7; Found: %a 89.0; %H. 7^; %N. 14.6. 

35 

E)CAMPLE3 



<o Preparation of 7*(3^'DM*Butyl-4-Hydroxyphenoxy)heptanenltrile 

Under a nitrogen atmosphere, a solution of 1 1J2g (0.05 mole) of 3,S-di-t-butyt-l.4-hydroquinone In 30 ml 
of N.N-dlmethylformamide was added drepwise to a suspension of 2.4g (0.08 mole) 60% sodium hydride In 
25 ml of N.N-dtmethylformamtde over a period of 10 minutes. A solution of 11. 4g (0.06 mote) of 7- 

45 bromoheptanenitrfle in 20 ml of N.M-dimethylformamida then was added, and the resulting mixture was 
heated at 120* 0. for 46 hours. The reaction mixture was poured into water and the mixture was extracted 
with hexane. The hexane extract was washed with water, and then dried and evaporated to give the crude 
product as an oil. This oil was purified twice by stitca gel chromatography eluting with a mixture of ethyl 
acetate and hexane to give 7-(3.5'dl-t-butyl-4-hydroxyphenoxy)heptanenitflle as an oil. The structure was 

50 confirmed by infrared and nuclear magnetic resonance spectral analysis. 



EXAMPLE 4 

88 

Preparation of 5^6^(3.5■OlH^Butyl■4■Hydroxyphenoxy)hexylltetra2ole 
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A mixture of 4.0o (12.1 mmole) of '7-(3.S-d!-t-butyt*4-hydf0xypltenoxy)hdptanenrtrile <from Example 3). 
2.350 (38-2 mmole) sodhim azide. 1.94g (36.2 mmole) of ammonium chloride. 0.51 q (12.1 mmole) of ethium 
chloride and 50 mt of N^N-dlmetftylfom^amlde was heeted in a stoppered flask at 120* C. for 48 hours. To 
this mbcture was added 2.35g (38.2 mmole) of sodium azide and l.94g (38.2 mmole) of ammonium chloride. 

5 artd heating was conttnued for an additional 48 hours. Tha reaction mbcture was poured into water and 
extracted twice with chloroform. The chloroform extracts were comt>tned, washed with water, dried with 
magnesium sulfate and evaporated to give the crude product as a dark oO, This oil was purified by four 
recrystallizattons from a mbcture of ethyl acetate and hexane. followed by silica gel chromatography eluting 
with a mixture of chloroform/methanol/acetic add In a ratio of 9^2/0.25. After three further recrystalDzations. 

10 0J2g of 5-[8-(3,5-dl-t-butyl-4-hydroxyphenoxy)hexyO-tetrarole, m.p. 126-131*0.. was obtained as a wWte 
solid, Analyals: Catcuiated for CaiHj^NcOi : %C. 67.4; %H, 9Z* %N, 15.0; Found: %C, 67.4; %H. 9,3; %N. 
15.2. 



V6 E)CAMPL£ 5 



20 



00 



6S 



Preparation of 2.6*DHt-Butyi*4*[(2-Cyanophenyl)methoxy)phenol 



Under a nitrogen atmosphere, a solution of 11. 2g (0.05 mole) of 3.5-dM-butyl-1 ,44iydroquinone In 30 ml 
of N,N*dimettiylformamtde was added dropwlse to a suspension of 2.4g (0.06 mole) of 60% sodium hydride 
In 25 ml of N.N-dimethylfbrmamldo. The resulting mixture was allowed to stir for 30 minutes, and a solution 
of I1.8g (0.05 mole) of 2-cyanobenzyl bromide In 20 ml of N.N-dlmethylfonnamide was added and the 

2S reaction was heated at 120* C. for 16 hours. The reaction mbcture was poured into water, acidified with 5% 
hydrochtortc add, and extracted with ethyl acetate. The ethyl acetate extract was washed with water, dried 
wHh magnesium sulfate and evaporated to give the crude product as an oil. The oil was purified by silica 
gal chromatography eluting with 2% ettiyl acetate In hexane, followed by recrystainzatlon from a mixture of 
ethyl acetate ^and hexane to give 6.lg of 2.6Ki!-t-tutyMH(2-cyanophenyl)metfioxy]phenol as a while solid. 

JO m.p. 117-119'C. Arialysis: Calculated for CaaHjyNOa; %C. 78.3: %H. 8.1; %N, 4.1: Found: %C, 78.1: %H, 
ao: %N. 4.0. 



EXAMPLE 6 



Preparation of 4*(3,S'DI-t-Butyl-4-HydrDxyphenoxy)butyrDnitrile 

^ ^ a nitrogen atmosphore, a solution of 11^ g CO.OS mole) 3.5-dM-buty|.l.4.hydroquinone m 30 ml 

Of N,rHflmethytfbrmamide was added dropwlse to a suspension of Z4q (0.06 mole) of 60% sodium hydride 
in 25 ml of NJWImethylformamide over a period of 10 minutes. A solution of 8.9g (0,06 mole) of 4- 
bromobutyronltrlle in 20 ml of N.fHJimethytformamlde ttien was added and tite resulting mixture was heated 
at 120 C. for 48 hours. The reaction mixture was poured Into water and extracted with 20% ethyl acetate 

45 in hexane. The extract was washed with water, and was dried and evaporated to give a Iwown oil, TOs oil 
was purified by two silica gel chromatographies eluting with a mUture of ett»yl acetate and hexane foltowed 
by a recry^llzatlon from hexane to give ZSg of 4.(3.5H3i.t-butyl^ydroxyphenoxy)hulyronlirlle as a tan 
soCd. m^i. 67-69 C. Analysis: Calculated for CuHjyNOa; %C, 74.7: %H. 9.4; %N. 4J; Found: %C. 75.0; 
%H, 9.7; %N, 4.7. 



EXAMPLE 7 

Preparation of 2.8-Di't-ButyM-[{3-Cyanophenyl)methoxy]phenol 

u«<i.r . ^tr,.^^ •»mo.p#,.,.. . .o.„tioo Qf 1 (0.00 moio) Of a^i-«nityi-i .♦-fryaroquinon© (n 30 ml 
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of N,N<dimethylform8mide was added dropwise to a suspension of 2.4g (0i)6 mote) of 60% sodium hydride 
in 25 ml of N,N-<flmethylfom)amIde. The resulting mixture was stirred for 50 minutes, and a solution of 
11. eg (PJOS mole) 3<yanobenzyl bromide In 30 mi of N^-dlmethytfbrmamide was added. The reactton 
mixture was stirred at 120* C. for 16 hours. The reaction miidure was poured into cold water, acidified with 

s 5% hydrochlorfc add and extracted with ethyl acetate. The ethyl acetate axtr^ was washed with water, 
drfed with magnesium sulfate and evaporated to giva the crude product as an oil. This oil was purified by 
sinca gel chromatogra^ elutlng with 2% ethyl acetate In haxane followed by recrystalltzatlon from a 
mixture of ethyl acetate and haxane to give 2.43g of 2.6-dl-M3Uty^4*[(3<yanophenyl)metho)(y]phenol as a 
white solid. m.p. 76-61 * C. Analysis: Calculated for CjaHarNOs; %C, 78.3: %H, 8.1: %N, 4.1; Found: %C. 

ro 78.3: %H. 8.1; %N. 4.1. 



Preparation of S-[2«{3,S-DK«Butyl«4'hydroKyphenoxymethyOphenylltetrazole 

Under a nitrogen atmosphere a mixture of 4.00 g (0.012 mole) of 2,6^JI-t-butyMK(2-cyanophenyl)- 
20 methoxylphenol, 2.46 g (0.018 mole) of Iriethylamlne hydrochtortdo. 2J2 g (0.036 mole) of sodium azide 
and 200 ml of 2-methyfpynvIidlnone waa heated at 150* C tor about 46 hours. The reaction mixture was 
poured Into a mixture of water and Ice and then extracted six times with 75 mt portions of diethyl ether. The 
diethyl ether extracts were combined, washed with water and brine, dried over magnesium sulfate and then 
evaporated to provide a yeHow orange oil. The oil was purified by silica gel chromatography elutlng with 1:1 
» ecetonoiiexane containing 3 ml of acetic add per 2000 ml of solvent followed by reoystailtzatlon from a 
mixture of ethyl acetate and hexane to give 2.76 g of a solid. This materia) was recrystalllzed from a mbcture 
of ethyl acetate and hexane to provide 1.44 g of S-l2-(3,5KJi-t-butyl-4-hydroxyphenoxymothyi)phenyl)- 
tetrazole. m^. 149-150.5*0. AnalyslsrCalculated for CaaHaNiOj: %C, 68.4: %H, 7.4; %N, 14.7; Found: 
%C. 69.5; %H, 7.4; %N, 14.9. 



Preparation of 5>[3-(3.S-OI-t-butyl-4'hydroxypheno)cy)propyt)tetra20le 

Under a nitrogen atmosphere a mixture of 8.66 g (0.030 mole) of 4-(3,5-dN-butyM-hydroxyphenoxy>- 
bulyronitrile, 6,42 g (0,047 mole) of triethybmmonlum chloride. 5.79 g (0.089 mole) of sodium azido and 

40 250 ml of 1-methylpynrolIdinone was heated about ISO* C for about 72 hours. The reaction mixture was 
poured into water. The pH was adjusted to pH 1 with 10% hydrochloric acid and then the mixturo was 
extracted eight times with 100 ml portions of dleOtyt ether. The diethyl ether extracts were combined, 
washed with brine, dried over magnesium sulfate and then evaporated to provide a yeOow orange oH The 
on was purified by silica gel chromatography eluting with 2:1 hexanewetone containing 3 ml of acetic acid 

45 per 2000 ml of solvent, followed by recrystallizatlon from a mixture of ethyl acetate and hexane to provide 
2.66 g of 5-{3-(3,5^l-t^njtyM-hydroxyphenoxy)propyi]letrazole as a white solid, m.p. 179-160' C. Analysis* 
Cateuiated for CHagf^Oa: %C. 65.0: %H. 8.5: %N.ie.e; Found: %C. K.3; %H, 8^; %N, 16.8 



EXAMPLE 8 
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EXAMPLE 9 



35 



SO 



EXAMPLE 10 



55 



Preparation of 5-[3-(3,S-DH-Butyt-4-hydroxyphenoxymethyi)phtnylltetra20le 
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stand at room temperature for about 60 hours. The reaction mixture was poured Into water and addifled 
with 10% hydrochloric add to provide a gummy solid. The solid was taken up In diethyl ether, washed with 
brine, dried by nitration through Whatman IPS paper and evaporated to provide a dark oil. The oil was 
purified by reoystatllzatlon from a mixture of ethyf acetate and hexane followed by sIHca get chromatog- 
5 raphy ehiting with 2:1 h'exane:acetone containing a trace of acetic add to provide 0.59 g of a pale blue 
crystalline soDd. The blue solid was further purified by slHca gel chromatography eluting with 1:1 
aeetone:hexane containing a trace of acetic add to provide 0.2 g of $-(3-(d*S-df*t-butyM-hydroxyphertox- 
ymethyl)phenyl]tetrazote as a white solid, m.p. 163-164.5*0. Analysis: Calculated for CssHziNiOt : %C. 
69.4; %H. 7.4: %N. 14.7: Found: %C. 69.2; %K 7.4: %N, U£, 



EXAMPLE 11 



rs 

Preparation of 6^3.S-DI-t-Butyl'4-hydroxyphencxy)hexanenltrile 

Under a nItTogen atmosphere, a solution of 10.0 g (0.045 mole) of 3,5-dl-HKityH,4^ydroqulnone In 30 
ml of N^N-diRMthytfonnamlde was added dropwise over a period of several hours to a suspension of 2.23 g 

20 (0.056 mole) of 60% sodium hydride in 20 ml of N.N-d^ethyfrarmamtde. A solution of 10.2 g (0.058 mole) 
of 6-bromohexanenitrile tn 5 mi of N,N-dlm6thylformamtde was then added dropwise over a period of one 
hour. The resulting mixture was stirred at about 25*C tor about 60 hours and then at 120* C for about 72 
hours. T>» reaction mixture was poured Into water and then extracted fh« times with 100 ml portions of 
hexane. The extracts were combined, washed twice with 100 ml portions of brine, dried by fittrHtlon through 

38 Whatman IPS paper and evaporated to provide 12.9 g of a red brown oP. This oil was purified twice by 
sIKca gel chromatography elutlog the first time with 20% ethyl acetate In hexane and the second time with 
10% ethyl acetate In hexane to provide 3.6 g of 6-{35Kl}-l-butyM4iydroxyphenoxy)hexanenHr«e as an oIL 
The structure was confirmed by nuclear magnetic resonance spectral analysis. 

90 

EXAMPLES 12-14 



Intermediates of Fbnnula IV which could be prepared by the reaction of 3,5-dl-t-butyH.4-hydroquinone 
3S with known starting materials using the general method of Example 1 are shown In Table I. 
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SO 
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TABLg I 

Example 

No# Starting Material Product 



12 

'0 



IS 

13 

ao 



25 

14 

30 




EXAMPLE 15 



Preparation of S'[5-<3,5*DI-t'Butyl*4*hydfO)(yphenoxy)per!ty}]tBtrazDi9 

Under a rttrogen atmosphere, a mixture of 3.79 g (0.012 mole) of 8-(3.5-<JH-butyl-4-hydroxyph9noxy>- 
« hexanenitrlle. 2.45 g (0.018 mole) of triethylammonlum chlortde. 2.31 g (0.036 mole) of sodium azlde and 
150 ml of N-methylpyrroadlnone was heated at about 150* C for about 72 hours. The reaction mhrture was 
cooled and poured Into water. The aqueous mbtture was acidified to pH 1 with 10% hydrochloric acid and 
then extracted she times with 100 ml poctons of diethyl ether. The diethyl ether extracts were combined. 
dr5ed over magneshjm sulfate and evaporated to provide a yellow o8. This ofl was purified by silica gel 
50 chromatography etuting with 2:1 hexaneacetone containing 3 drops of acetic add per 2000 ml of solvent, 
followed by recrystatOzation from a mixture of ethyl acetate and hexane to provide 2.2 g of 5-[5-(3.5-<ff-l- 
butyl-4-hydroxyphenoxy)pentyfJtetra20le as an off-white crystalBno solid, m^. 1 40-141" C. Analysis- Cal- 
culated for CaoH,aN»Oa : %C, 68.8; %H. 8.65; %N, 15.5; Found: %C. 68.5; %K 8.6; %N. 15.6. 

ss 
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Using the general method of Example 2, the indicated tntenmedlates of Formula fV (Tftble If) could be 
converted to the tetrazoles of Formula I shown In Table 11. 



TABLC II 



to 



IS 



20 



25 



30 



Exafflple 
NO. Starting Material 



16 



17 



18 



Product 



(CB, ),C 
HO 



CCH, ),C 



<CH,),c ocH, (CH,),c oca. 



CH, (CH, ),C 
RO 

CH (CH, ),C 



OCR, (CH, ),C 



(CB,),C 

no 



Cl (CH,»,C 
^O-CH,.^ 



(CH, ),C 



CM RO-O^-CH^ 




CCH, )-,C 



EXAMPLE 19 



Pnoamon of S^4■(^.S^)H•Bu tyM^^y^lroltyphe^w^^hlo)^n>thyphenvlltet^a2ete 

mmlrl?!!!!!! ^J? ?f "T"* compound 2^t-l)utyM^«ereaptophenol. lASg (&38 

SS^lSrJT' '••^J"V'"'««"'» «<« poured into water, and was ttien extracted with diethyl ether. 
T^er axtrart was washed with water, dried with magnesium sulfate and evaporated to give the oude 

Of recrystBiiUBUons from a mbciuro cf omyi acetate and hexane and from ethanol to give l.lg of 

13 
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2.6-dl*t-butyl-4-[(4-cyanophenyOmothytthio]phonof as white needles, m^). 143*145*0. Anatysis: CaiculatBd 
for C2aHa7N0S: %C, 74,7; %H. 7.7; %N, 4.a. Found: %C, 75.1; %H. 8,1; %N, 4.1. 

A mixture of 2.0o (0.011 mole) of tMKt-butyMH(4-cyanophBnyI)methy!thiolphenol, 1.1 g (0.034 mole) 
of sodium azlde. 0.6g (0.034 mole) of ammonfum chloride. 0.24g (Oi)11 mole)of Uthlum chlortde ar>d 20 ml 

s of N.N-dlmethylformantlde was heated at 115* C In a stoppered fiaak for 120 hours. The N.N-dimethytfor- 
mamide was evaporated artd the residual material partitioned between water and chloroform. The chlo- 
roform layer was dried with magneshjm suffato, and was then evaporated to give the crude product as a 
brown oil. This oil was purHied by siPtca gel chromatography etuting wHh a mb(tur« of 
chloroform/methanol/Bcetlc add in a ratio of 98/2/0.25 followed by two recrystalllzations from a mbcture of 

JO chloroform and hoxano to give 0.02g of 5-(4^(3,5-dM•butylphsnylthio)methylIphenyl}te^razole as a cream- 
colored solid. m.p. 187-189' C. Analysis: Calculated for Cz2H«M40S: %C. 68.8; %H, 7.1; %N, 14.1; Found: 
%C, 66.6; %H, 7.3; %N, 14.3. 



'S EXAMPLE 20 



20 



30 



38 



40 



Preparation of S-t3-(3.5-Dt-t-ButyU-hydroxyphenytthlomethyOphenylltetrazota 

A solution containing ZOOg (8.39 mmole) of 2,6KJl-t-butyM-mercaptophenol, 1.65g (8.39 mmole) of m- 
cyanobenzyl bromide. 5 ml of 1.68N sodium hydroxide and 75 ml of ethanol was heated at reflux for 46 
hours. The reaction mbcture was poured Into water and was then extracted wHh diethyl ether. The ether 
extract was washed witfi water, drfed with magnesium sulfate and evaporated to give the crude product 
This material was purified by silica gal chromatography elutlng with 1% ethyl acetate in hexane. foflowed by 
four recrystalB2ations from^ hexane to give 0.75g of 2.6^|.t-butyl^((3KvanophenyOmethylthlo]phenol as 
white needles. m.p. 81-83 (1 Analysis: Calculated for CaaHirNOS: %C. 74.7%; %H, 7.7; %N. 4.0: Found: 
%C. 74.5; %H. aO; %N, 3.8. 

Three g (8.5 mnrmie) of i6-dl-t-butyM-(3<yanophenyl)me1hymiloJphenot. 1.6Sg (25.5 mmole) of so- 
dium azide. 1.3eg (25.5 mmole) of ammonium chloride. 0.38g {a5 mmole) of Rthlum chloride and 25 ml of 
N,N-dimethylformamlde were combined and heated in a stoppered flask at 115* for 18 hours. To this 
mbrture were added 1.95g of sodium azide and l.38g of ammonium chloride, and the heating was 
continued for an additional 120 hours. The reaction mixture was poured Into water and was then extracted 
wth chlorofonn. The chloroform extract was dried with magnesium sulfate and was evaporated to ghre the 
crude product as an oil TWs oil was purified by gel chromatography, elutlng with a mixture of chloroform- 
moihanol/acotte add in a ratio of 9a/2rt).25. followed by trituration with a mixture of chloroform and hexane 
and two recrystalUzatlonsihwn a mixture of ethanol and water to give 0.09g of white 5^3-<3,5^i-t-butyl-4- 
hydroxyphenylthlomethyl)phenyl]tetra2o»e m^). 177-178'C. Analysis: Calculated for C«H«N40S- %C 
66.8; %H, 7.1; %N. 14.1; Found: %C. 66,4: %H, 7.1: %N 14.2. ' 



EXAMPLE 21 



so 



Preparation of 2.e-OM-Butyl-4H(2<yanophenyDmethylthto}phenol 

zvl ^r^ifr^lfi^lS^ mmole) of 2.6HJ^^^ 1.65g (a39 mmole) of OHcyanoben- 

zyl bromide. 5 ml of 1.68N sodium hydroxide and 75 ml of ethanol was heated at reflux for 48 hours The 
'^^'r^ '^^J^'^ Into water and was extracted with diethyl ether. The ether extract was washed 
JT^l: rnagnesfum sulfate and evaporeted to give the erode product as an oil. The oil was 

punfied by sfllca gel chromatogrephy, elutlng wHh a mbrtuS of ethyf aceteto and^Tane. toSvSd^J 
S'^iT", from ha^ane to give 0.56g of whito 2.6^M.butyl^(24anophenyl)meXZjph^ 
%^,8 ' ^i>^ym^^ %C. 74.7; %H. 7.7; %N. 4 0; Fdund; %C. 7re: %H 7* 

n:ir«i!'SL?** ^"^^^ ^ 2.WM-butyMK2^anophenyl)methylthlo]phenol pre- 

pared at>ove eould b« converfd to 5^K3.5HiM-b«tyM^ydroxyph.nyKhimoiyl)J^^^^ ^ 
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EXAMPLE 22 



5 Preparatten of 4>(3>DH-ButyM'hy(m«ypheny>thtomethyl)benzoic Add 

A sotutton of 2.50g (0.04 mote) of 90% potassium hydroxide ^ lOmf of water was added to a stirred 
solution containing 4.77g (0.O2 mole) of 2»6-di-t-t)uty«-4-mercaptophenol Jn 100 ml of ethanoL To the 
resulting light brown solution was added, in one portion, 4.a0o (0.02 mole) of 4-bromomathylben2olc add. 

10 The reaction was brought to reflux. After 30 minutes. 100 ml of ethanol was added to brmg all material into 
solutloa The reaction was refhixed for approximately 16 hours. The solvent was removed under vacuum 
and the residual on vras triturated with 10O ml of water. Addiflcation with 10% hydrt)chloric add provided a 
solid which was collected, washed with water and air dried. This material was recrystallized first from a 
mixture of ethyl acetate and hexane and then from a mixture of ethanol and water to give 0.78g of 4^3.5-^1* 

/5 t-butyl-4-hydroxy phony lthlomethyl)banroic acid as an off-white solid. m.p. 171-174 C. Analysis: Calculated 
for CaaHaiOjS: %C. 70.9. %H. 7.9 Found: %C. 71.2, %K 7.8. 



EXAMPLES 23-25 

JO — — — — 

IsRtrite Intermediates of the invention of Rxmula IV which could be prepared by the reaction of 2,6-dlH- 
butyl-4-mercaptophenol with known starting materials of Fonnule III using the general method of Example 
19 are shown in Table III. Using the general method of Example 19. the Intemfiedlates of Formula IV could 
2S be converted to the tetrazoles of the Invention of Formula I which are also shovm In Table III. 



TABLE III 

Starting 

30 ex. Haterlal of Xnter«ediatt Product of 

No^ Formula ill of roraula iv PoraSla i 



% (CH,)C CH, (CH,),C 

23 »rCB,-^ TO.O-S-CH,-Q 

CN (CH,),C \m 



40 



(ce,j,c CH, 

(CH,>,C ^ N^^H 



(cH,),c ocH, (ca,i,c oca, 
^ <ca3),c \„ jcH,),^ A 

N=N 



25 



" (CH,) C CI J 
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EXAMPLES 26-30 

Fbllowino the procedurea of Example 22. the starting materials of Fomtuta VU Indicated In Table tV 
5 below could be reacted with 2,6-d}-t-batyl-4-mercaptophenol to provide the indicated products of Formula 

vin. 

TABLB IV 

10 Example Starting Material Product of 

No, of formula VII foraula viii 

CO,H (CH,),C CO,H 

26 BrCH,-Q HO -O- S-CHj^ 

20 ),C 

(CH, ),C CO,H 



30 



36 



4S 



50 



55 



27 



28 



29 



30 




OCH. 



HO 
(CH, ),C 

Op"* (CH,),C OCR, 




BrCH,-^- CO, 8 W -^S-CB.-^^ CO. B 

(CH,),C 

(CH,),C CO.H 




BO^S-CBj^ 
(CH,),C CI 
(CH,),C CO,B 

BoA.s-ce,-K 

(CH,),C ^cl 
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Preparrton of S^S<)>*t'Butyt-44iydroxypheTOxy)vateron>tf1t» 

6 

Under a nitrogen stmosphero. e solution of 10.0 9 (0.045 mole) of 3.5-dl-t-butyt*1.4-hydroqulnon0 in 30 
ml of N^Kllmethytformamide wea added dropwise over a period of one hour to a suspension of 2.32 g 
(0.058 mole) of 60% sodum hydride In 20 ml of N,KKJfmethytronnamkfe. A solution of 9.39 g (0.058 mole) 
of 5-t>rDmovaleronttrile In 5 ml of N.N-dtmethyIformamtdB was added dropwise and the resulting mixture 

70 was allowed to stir at abo\A 25* C for at)out 16 hours. The reaction mixture was poured Into 150 ml of water 
and then eoctracted eight times with 100 ml portions of hexane. The extracts were combined, filtered through 
silica gel, dried over magnesium sulfate and then evaporated to provide 11.9 g of a yellow oil. The oH was 
purified by alllca gel chrom a togr a phy eluting with 10% ethyl acetate In hexane to provide 11.8 g of 5-(3.5- 
dl-t-butyM*hydroxyphenoxy)vaierDnitrlle as a white crystalline solid. The structure was confirmed t)y nuclear 

rs magnetic resonance spectral analysis. 



EXAMPLE 32 

20 

Preparation of 5*[4»(3,5"D!"t-Butyl-4»hydroxyphenaxy>butyl)tetrazole 

Under a nitrogen atmosphere, a mixture of 7.00 g (0.023 mole) of 5-<3,&<11-t-tautyM-hydroxyphenoxy)- 
25 valeronitrile, 4.73 g (0.034 mole) of triethytammonlum chloride, 4,47 g (0.069 mote) of sodtum azide and 200 
ml of l-methylpyrroHdone was heated at 150* C for about 60 hours. The reaction mbdure was cooled and 
then poured Into 200 ml of water. The aqueous mixture was addHIed to pH 1 with 10% hydrochloric acid 
and then extracted five times with 100 ml portions of diethyl ether. The diethyl etfier extracts were 
combined, washed with brine, dried over magnesium sulfate and evaporated to provide an oil. The oil was 
30 purified by slflca gel chromatography eluting with 2:1 hexane:acetone containing 3 ml of acetic add per 
1600 ml of solvent followed by recrystallization of the isolated material from a mixture of ethyl acetate and 
hexane to provide 3.3 g of 5-{4-(3,S-di-l-butyl-4-hydrQxyphenoxy)butyIltetra20le as a white solid, m.p. 141- 
141.5* C. Analysis: Calculated for CiaHjoNiOa: %C. 65.9: %H, 8.7; %N. 16^- Found: %C. 65.7; %K 8.8; 
%N. 16.2. 

3S 

Claims 

1 . A compound of the formula 

40 



48 




" wherein A Is an oxygen or sulhir atom; B Is a straight chain alkylene group of 3 to 6 carbon atoms or 




wherein R Is hydrogen, halogen, lower alkyl or lower alkoxy; and D is cartjoxy or totrazolyl; with the proviso 
that when A la sulfur. B js 
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9B 



30 



25 



30 




-CH, 



and, wHh mo further proviso that when A Is oxygen, D is tetrazolyl; or a deHvatWe of a compound wherein D 
is carboxy selected from the group consisting of a lower aikyi ester, a Gower)alkyltnilnoOower)alkyl ester, a 
pharmaceutically acceptabte iower(ail(yl)amlno(tower)anryl ester add addition saft, or a pharmaceutlcally 
acceptable carboxyiate salt; or a derivattve of a compound wherein D is tetrazotyl selected from a 
pharmaceutlcally acceptable alkaN metal or alkaline earth salt of the tetrazolyl moiety. 

2. A compound according to Claim 1, wherein A Is an oxygen atom. 

3. A compound according to Oalm 2. wherein B Is said alkylene group. 

4. A compound according to Claim 2. wherein B Is said 

-CH, 




group. 

5. A compound awording to Claim 1 selected from the group consisting of 5^4-(3.WM-butyl-4- 
hydroxyphenoxymethylhphenyi]tetrazole, 5-I8-{3,5-di-t-butyl-4-hydroxyphenaxy)hexyl]tetra2ole. 5K2-(3.5-di- 
t-butyM^droxyphenoxymethyl) phenyljtetrazole, 5^3•(3>dI-l•bulyl-4-hydroxyphenoxy)-propylJtBtrazole. 5- 
[3-(3,5-dM-butyM-hydrcxy-phenoxymethyl) phenyljtetrazole. 5-[S-(3.5-d|.t-butyl-4-hydroxy)pentyl]tetrazole 
5-[4-(3.MI-t-butyl-4^ydroxyphenoxy)-butyllletrazole, 5-l4(3,5-dl-t-butyl-4-hydroxyphenytthio)methyl- 
phenyljtetrazole. and 5-t3-<3.5-di-t-butyl-4-hydroxyphDnynhlomethyl)phenyl]tBtra2o»e 

8. A compound according to Claim 1, wherein A Is a sulfur atom, 

7. An antiallergic pharmaceutical compositton comprising a compound according to Cletm 1 and a 
pharmaceutlcaliy acceptable vehicle, said compound being present In an amount effective to Inhibit an 
allergic condition. 

a A compound according to any one of claims 1 to 7 for use In Inhibiting bronchoconstriction In a 
mammal, or fpr use In inhibiting afiergic conditions or for use in inhibiting leukotrteno biosynthesis. 

9. A use of a compound according to claim 1 in a method of preparing a composition for method for 
inhibiting bronchoconstriction in a mammal, or for use in inhibiting allergic conditions or for use In inhlbittnq 
leukoUiene biosynthesis. ^ 

10. A compound of the formula 




-A-B-CN 

(CH,),C 

wherein A ia an oxygen or sulfur atom; and B is a straight chain alkylene group of 3 to 8 carbon atoms 

-CB,. ^ 



or 




55 



Wherein R is hydrogen, hatogen, lower alkyi or lower alkoxy; with the proviso that when A is sulfur, B is 
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11. A process for preparino a compound of the formuti 



(CK, )jC 



70 



7S 



20 



(CH, ),C 



wherein A Is an oxygen or sulfur atom: B Is a straight chain alkylene group of 3 to 8 carbon atoms or 



20 wherein R Is hydrogen, halogen, lower atkyl or lower alkoxy; and 0 Is tetrazolyl; with the proviso that when 
A Is sulfur, B Is 



00 



or a derivative of a compound wherein D Is tetrazolyl selected from a pharmaceutically acceptable alkali 
metal or alkaline earth salt of the tetrazolyl moiety, which process comprises reacting a compound of the 
fonnula 



40 



4B 



SO 



66 




— A-B-CN 



wherein A and B are as defined above, with sodium azide In the presence of a polar solvent 
^Z A process for preparing a compound of the fomiula 

(cH,),c; 

HO-/Q\-A^B-D 
(CH, ),C ' 

wherein A Is a sulfur atom; B Is 
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S 



wherein R ts hydrogen, halogen, lower alkyt or lower alkoxy; and 0 Is carboxy; or a derivative of a 
compound wherein 0 is cartoxy selected from the group insisting of a lower alkyI ester, a (towerh 
an(ytamino(tower)alkyl ester, a pharmeceuttcany acceptable lowerfalkyl}amlno(lower)alky< ester add addition 
,0 salt, or a pharmaceu tically acceptable carboxyiate salt, which process comprises reacting 2.S-di-t-butyl-4* 
mercapCopheno) with a compound of the formula 



20 wherein X Is halogen and R Is as defined above, and a base. In the presence of a polar solvent. 

Claims for the following Contracting Stage: ES 

35 t. Use off a compound In a method of preparing a medicament for therapeutfc treatment characterized 
In that the compound Is of formula 



wherein A la an oocygan or sulfur atom; 8 Is a straight chain alkylene group of 3 to B carbon atoms or 




(CH, ),C 




30 



(CB, ),C 




wherein R is hydrogen, halogen. lower 
that when A is sulfur. 8 is 



alkyi or lower afkoxy; and 0 is carboxy or tetrazolyl; with the proviso 



so 




55 




— . ^ _w*>>. 

3. A use according to Qaim 2, wherein 8 Is said alkylene group. 
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4. A use according to Claim 2, whorein B Is said 



R 



0 



5. A use according to Claim 1 selected from the group consisting of 5K4-(3,WI-M)utyM-hydro»- 
,5 yp^enoKym6thyfhshenyl]tetrazole, H6K3.WR-lnjtyl-4-hydro)(yph6noxy)hexylJtetra2ola. 5^^(3.5-dM-^)uty^• 
4-hydro)ryphenoxymethyl) phenyljtetrazole. H3-(3.5-dR'*utyM-hydroxyphenoxy)^pyf]tetra2ofe. 5-t3^.5- 
di-Mnrtyl-4-hydroxy-pheno)(ymethyO phenyllletrazole, 5-PK3.5-dM-butyM-hydroxy)pentyl]tetr8Mte. 5-(4- 
(3.5-dM-butyM-hydroxyph8noxyH)utylItetra20le, 5-(4(3,5-dI-i-butyl-4-liydroxyphenylthlo)methy^phonylh 
tetrazole, and 5-[3-<3,5-<ll-t-butyl-4-hydroxyphenyttWomethyl)phenylJletra20le 
,5 e. A use accorcftng to any one of claims 1 to 5 wherein the therapeutfc treatment Is the Inhlbftion of an 
allergic reaction or bronchoconstrtctlon or leukotrlene biosynthesis. 

7. Use according to claims i to ©wherein the method includes combining wtth a phamiaceutlcally 
effectwe vehicle to give an amount of the compound effective to inhlbft an allergic reaction or bronchocon- 
strictlon or leukotrlene biosynthesis. 

8. A process for preparing a compound of the formula 



wherein A is an oxygen or sulhir atom: B is a straight chain alkytene group of 3 to 8 carbon atoms or 



25 




30 



R 





R is hydrogen, halogen, tower alkyi or lower alkoxy; and 0 is tetrazoiyl; with the proviso that when 
ur. B IS 



R 



45 





SO 



66 




wherein A and B are as defined above, with sodium azide in tha 
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10 



9. A process for prepartng a compound of the formula 

(CH,),C, 

HO-/ Q\— AiB-D 



(CH,>,C 




wherein A is a sulfur atom; 6 1$ 



IB 



wherein R Is hydrogen, halogen, tower alkyl or tower aJkoxy; and 0 )s carboxy; or a derfvattve of a 
20 compound wherein D Is carboxy selected from the group consisting of a lower alkyl ester, a Oower)- 
alkylaminoPower)alkyl ester, a pharmaceutically acceptable Iower(alky0amino0ower)a)kyl ester acid addition 
salt or a pharmaceutfcally acceptable carboxylate salt which process comprises reacting 2,e-dW-butyM- 
mercaptophenol with a compound of the formula 



XCK, 




CO,H 



30. 



Wherein X Is halogen and R Is as defined above, and a base. In the presence of a polar solvent. 
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